Abstract. 2014 The electron spin-lattice relaxation time T1 of V4+ in amorphous V2O5 has been measured in the X-band between 1.4 K and 100 K : T1-1 = 39 T2 $$ 0 5 6 / T x dx sinh x We explain this behaviour using a process requiring one two-level system (T.L.S.) modulating the crystal field, and one phonon. The characteristic temperature 56 K must be associated not with the maximum energy of the T.L.S. but with the cut-off in the distribution of the asymmetry parameter 0394. Spin-lattice relaxation is thus able to give informations about the asymmetry.
experiments [11, a number of works have established that amorphous materials possess physical properties strikingly different from those of crystalline solids. Below 1 K the specific heat Cv and thermal conductivity K do not display the usual cubic temperature dependence, but obey a nearly linear and quadratic law respectively. These properties have been interpreted independently by Anderson, Halperin, Varma [2] and by Phillips [3] . Their model postulates the existence of a large number of « tunnelling systems », presumably atoms or groups of atoms undergoing quantum tunnelling between two minima of the potential energy; it is argued that at the low temperatures of interest only the two lowest levels of each tunnelling system need be considered, and this leads to the two-level system (T.L.S.) concept. A Cv oc T law is then easily established by assuming that the density of states for these T.L.S. is nearly constant from E -0 up to an energy EM of about 0.1 eV. The low" value and its T2 dependence are explained by assuming that T.L.S. do not carry energy, but are strongly coupled to the phonons and are thus able to scatter them. A success of this model was the theoretical prediction of the saturation of the ultrasonic absorption, effectively observed later [3, 4] . However, a more detailed knowledge of the microscopic nature of these T.L.S. is still lacking. It seems reasonable to think that experimental methods using microscopic probes, like E.S.R., could provide information of interest In order to get such information one must first choose an amorphous material with electron spins (not to be confused with the « spinlike » T.L.S.); then, rather than being interested in the E.S.R. spectrum itself, which reflects the static properties (except at the highest temperatures where the spectrum may be broadened by spin-lattice relaxation), it seems better to concentrate upon the spinlattice relaxation time and its temperature dependence, which can give informations on the excitations associated with the T.L.S. if the spin-T.L.S. coupling is strong enough. If this coupling is more efficient than the usual spin-phonon coupling, it will moreover be possible to get information at relatively high temperatures, whereas anomalies in the heat capacity and thermal conductivity can be detected at low temperatures only. The previous considerations on E.S.R. are equally true for N.M.R. and optical resonant absorption. We now recall the main results gained from these spectroscopic techniques : Rubinstein and Taylor first observed that the nuclear spin-lattice relaxation time TiN was shorter in glassy AS2S3 than in the crystalline material [5] . Szeftel and Alloul [6] (Fig. 1) ; however, the distance between the V4 + ion and oxygen labelled 1 in figure 1 level into a singlet and a doublet The E. S. R. spectrum consists of 8 lines corresponding to the hyperfine coupling of the unpaired electron (S = 1/2) of a y4+ ion with a I IV nucleus (7 = 7/2). T 1 was measured by the pulse saturation and recovery method, using an X-band superheterodyne spectrometer previously described [17] . For P is an experimentally determined quantity of the order of 1021 eV-1. cm-3 [3] .
As was said earlier, the phonons are strongly coupled to the T. We must now express the Hamiltonian HT.S describing the spin-T.L.S. coupling. We will set up a phenomenological operator. As the system has an electron spin S = 1/2 and a nuclear spin I = 7/2, the most important spin operators having non-zero matrix (1) The off-diagonal quantity in h has often been erroneously written + Jo (2) Our quantities G' are related to G defined in [9] Stapleton also used this definition [14] . The (Fig. 4) . We choose the same quantification axis for S and I. We first suppose that the eigenstates are strictly MS, MI). The hyperfine modulation induces transitions between levels 1 and 3 only, with a probability Appendix IL -In the T.L.S. model, P(,A"Ao) is defined in a rectangular domain (Fig. 5a) . In general the theoretical determination of physical quantities has been made under the assumption of a low temperature (k T AM and d oM). At (4), but has a more complicated shape (Fig. 5b) 
